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"  MULTIPLE TUBE, CONVERGENT LINE 
.... Application NóVember 20,1942:Serikl No:46629 
 - ' iGranted.underthe act of Match 3, 1883,.as 
This inenion relates to the generation oï : siiders sh0wn t 

super:eeequency energy t high power lev.els. 
If is ïrequently desirable to produce power a 
these .ïrequenc.ies at .levels which are unobtain- 
ablc ïr0m on.e.or wo tubes,,  HoweYer, vhen more 
than to tubes are emp!oYed :ïor this purpose 
many difficuli_es.are encountered., "   . 
 ..For example, it is not feasible fo increasepower 
ai these ffequencies by adding tubes in parallel 
since the.tube 'impedance istoo low and interr 
electrode capacity is too high, If isnecessary fo 
avoid circuits which require matching oï tubes by 
special selection. The oscfllator should also re- 
spond îaChfuiÂy fo modulation potentials as does 
a one or twotube oscillator.. Space .and weight 
consCerations sometimes are likewise oî high im 
portance.. .  ' "   " ' 
'ri is among the sevëralbjects:of ,the:inven-- 
tion fo provide a light :and compact multiple tube 
single-plïase 0scillator having short leads, which 
will ïaithfully respond.-to modulation potentials 
and the tubes of which ned not be matched_ bY 
spëcial selection. ::.:,-.: :  ' 
Other objects will become pparent fr0m 'a 
careful consideraf0n O thè: following descrip- 
tion, when taken together with the ccompar- 
ing drawings, in which: .- . " :  ' 
. ig. I isa schematic circuit diagram of an oscil- 
lator embodying the invention,.and  " .  
.ig. 2 is a schematic circuit dlagram of an0ther 
embodiment of the invention .... 
.igs. 3 and 4 show in partial perspective: the 
embodiments il!ustrated respectively in FigS. 1 
and 2. 
Y_u igs.  and 3 areshown leur tubes ! 9, ! I, !  
and !a having their grids connected fo a coin- 
mon point I#by means of afour-wtre convergent 
frame. The plates are connected to a eommon 
point !B through a Similar convergent frame. 
Each side of the filaments is eonneeted fo a sepa- 
rate two-wire convergent frame, the two frames 
being inductively eoupled and the filaments of 
each oppositely located pair of tubes being con- 
nected in parallel to correspondingly loeated wires 
of the frames. Thus, leads 18 and ll connect 
corresponding sides of the filaments of tubes l0 
and I' and tubes I I and la respectively to the 
wires  and a comprising one convergent frame 

connected to a source of ÷B-v01tage throughre- 
sistor 28 and the point 14 is connected to the --B 
voltage through resistor 29... : . - 
,5. ï.The ple ramé'.acts aS a frequency control. 
 Ché rid-frame ilsprop drtibnedf°r the. mïki=. 
mum: ëxcitation vhich can ibe attainC with st- 
bility: i The fllah fràmes àre tuned t0 maxi- 
mum taitter, ëutput. :p«m_e ans s.po ded 
10 fotning thê plate q gd ïrames... ,... " r 
-By Wa/. of examp!e, an oscillaor ,prope y 
oeusted for best perf5mance ai a wave length 
dr 56 Centimetdrs, had thë f011wing proportions 
aïd Characteristics. Adon tubes.were employed. 
15 The plate ïrame was 2.5 inches 10ng and the grid 
rame was .1 inch long. and. positioned inside, the 
plate ïrame. The ires Of the: filament ïrï/mes 
were spaced about 2 inches apar at the open end 
ad the lngth of the ïrame was abo.ut 4. inches 
0 ïrom the p0intoï connectionto:the filament leads 
td theend dî the ïrame.. ReSiStance. 2 had a 
vàiue .of :1000 ohms::an  res istance 9a vàlue of 
,000 n. 

and leads 19 and 2! connect the opposite sides 
of the filaments of the same respective tubes to 0 
the two wires 4 and  c0mprising the other 
ïrame. The wires 22 and 2§ ex-tend in mutual 
parallelism, as likewise do wires 23 and 24. The 
filament ïrames should be approximately a quar- 
 ter-wave length long and are tuned by means v  

 Figs/2 and 4 show a:four:tube.0scillator m 
 pl0yitig £ub6S havin erminai arrangeme nts 
WhihdOnOt lendthëmselv ës t0 the type Of struc- 
urd Shown' in ig. l. T his emb0àlment employs 
conergen f0ïrwire frames: f or. the 'filament 
lead as wëll .as the grid andplate le,ris. The 
fr-amësare pyramidal and nested, with the grid 
30 frame on the inside, terminating at point i4 
to which the --B voltage source iS  c0nnected 
thr0Ugh resistance 30. 'The plate frame is. posi- 
tiondd around the grid .frame terminatg in a 
35 ring 31 fo: which is"connectëd the..÷B voltage 
source through variable resisto. S L The tWo fila- 
ment ffames enclose the plate and grid frames 
and terminate in rings $2 and . The ring ter- 
minations allow the supply lines fo be brought di- 
40 rectly out through the end of the assembly. The 
four-wire frames are all pyramidal in form and 
the lines composing any one frame are of equal 
length although they do not always appear to be 
in the drawings. 
45 By way of example, the following proportions 
and circuit values bave been employed to pro- 
duce an oscillator operating at a wave length of 
84 cm. Using type 316A tubes, the grld frame 
was 1 inches ïrom grid fo terminating point, 
the plate frame was 2 ½ lnches from plate to ter- 
minating ring and the filament frames were 4 
and 6 inches long respectively, one frame being 
two inches short to allow for two inches of fila= 
ment lead within the tube envelopes. 
Both-embodiments of the invention show a 



marked absence of radiation from the oscillator 
itself. This is in direct contrast te the large 
radio frequency flelds tobe round in the vicinity 
of conventional oscillators. 
It should be noted that an oscillator con- 
structed in  accordance-, with the  invention, re . 
qu]res a evèn iiumbër of tubes, for-its proper 
functioning. 
Although only two embodiments of the present 
invention bave been shown and described in de- 
rail heretoïore, it is to be expressly understood- 
that various changes and substitutions may te 

anode, a convergent line frame connecting said 
control grids and comprising a conductor devoid 
of lumped reactance leading from each of said 
grids to a common point outside of said plane, 
5 a similar frame connecting said anodes together 
in a ¢omm0n point outaide, the plane of said de- 
-vices, said  anode »rame beingpositioned to sur- 
round the grid freine, means including a first 
quarter wave two wire convergent line frame 
lo connecting one. side of the/ilaments of said de- 
. vices together, and means including a second 
quarter wave two wire convergent line frame 

made thereln without departing from the.spirit  connecting the other side of the fllaments of 
of the invention as well understood by those. . said devlces together, said first and second ffla- 
skilled in the art. Reference-therefore will te 15 ment convergentline frames being so positioned 
had to the appended claims as a deflnition of. as to.be inductively coupled. 

the limits of the invention. 
The invention described herein:may bêtmanu 5 
factured and used by or for the Government of 
the United States of America for governmental 
purposes Wthout the payment of anyroyalties 
thereon-or -theref0.::- - ..- " :  .  
1. An oscillation generator omprising. aneven 
number er  electr0n dischargê !evices intersectèd 
braplanë_&nd-symmetrically:disposed with-re- 
gar. d toa point .n said-plane, eelt0f:suid devices: 
compriS!ng an anode»   Controi:grd:and-àn.elec, 
tron«emitting :eléctrode,.an.-anode -frame for-said- 
devlces comprising"sëpardte, equat::length» con- 
verging-c0nduct0rs connectlng-:said anodes toi 
gether in a"common.-.point;, outside- the Plane-of- 
Said devlces, ad- a grld frame, for- said. devices 
comprising, separate, 'equal length; converging 
conluctors; conneëting sai.d grids-- together in- a 
common-point also. 0utside of the plane of said 
- 2: Anoscilidtion-generat0r ëomprising an:even 
number ofelectror dischargé 'deviceslntersected 
by"d -plane:-nd. aymmétrically disposed*with 
gardto a pint:ther,ein, each of'said:devlces com- 
prising a ilate; :g- CSntrol grid and an"electr0n- 
emitting electrde, a pyramidal convergent wire 
ïJame/c0necting:sïliï:.c_oitr01:grids together in 
a c.o .mmon poirt (oatsideihe plane. of Said alertees, 
 similar.pY_ramidï, convel.gent voire: frame con- 
nectlng 'std-plat, e tógther in a common 6int ' 
outside :the:15.1xê. of:..ïid-devices; and a páir Of. 
convergenç:wire freines each cbnnecting t0gether 
one sid:ë of. the è!etrn-emittîng electrodes' 
Sad devïces'.. .....  
 3." An ocilÏatibhgenerator comlrislng an ever 
number oï-electron discharge devices intersectéd 
by aplane and symmetrcaily positioned.with re- 
gard-tu a-pointin Said.'plane, each o£ said.devices: 
Comprising a filament; a control grid and an 
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4. An oscill.tion generator comprising an even 
=number of electron: discharge devices intersected 
- by, a: plne : and - symmetrlcally positioned with 
20 regard to a point in said plane, each of said de- 
vices, comprising: a flien-a control grid. and 
an an0de»;g:convèrget.line fre conntg said 
controlgrîds: anoE:comprising a cbnductor deVoid 
of: lp reactanc leadîng, from each oï: sàid 
25 g to h: common::pot outsfé :of said. plane, 
.:simar :frame-concting said anes-t0gether 
m a common int 0dtdetheplane.0f said.de- 
vices».said:an0de ffme: beg Sitiened t0 sur- 
round £he: g  freine, means.- inCludg: a first 
30 quarnwaveo wtrèconvergenline.frame con- 
ne cting e- side 0f. thè filaménts: of-said, devices 
gether, :and:means lnclun: a second: quiet 
wave .two .Wtreconvergent line fmme cocting 
the/.ather:de o the filaments of id devices 
35 togéther,. i ::first.'and:ond: filament con- 
veent.le,ram begrSO. ltioned/as to 
inductively coupled and means for tuning Std- 
 The-followinreferenceS are of Codm the 
file of ts ptent: 
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